 fig. S7 ). Thus, when the ambient O2 concentrations were low (<20 µM), the reduction of oxygen in the incubation vessels enhanced nitrite oxidation.
Oxygen contaminations inevitably occur during sampling with a CTD rosette and appear to inhibit NOB from the lower OMZ. Hence, these results imply the activity of highly adapted microaerophilic NOB in the lower OMZ. Since IO3 -addition and reduction of oxygen concentrations had the same enhancing effect on nitrite oxidation, the utilization of IO3 -as electron acceptor was not confirmed. The subunits of NXR do not contain signal peptides for protein secretion, thus indicating a cytoplasmic orientation of the enzyme as was described for Nitrobacter and Nitrolancea hollandica [28, 29] . In contrast, Nitrospina the active subunit of NXR is localized on the periplasmic side of the cytoplasmic membrane, which indicates that the net release of two scalar protons during nitrite oxidation can directly contribute to proton motive force (PMF) generation [14, 27] . A cytoplasmic orientation in contrast implies lower energy yield, as the protons from nitrite oxidation do not contribute to PMF. In other words, while Nitrospina appears to efficiently utilize even low amounts of nitrite, Nitrococcus is likely inefficient under substrate-limited conditions.
Carbon dioxide fixation
Carbon dioxide fixation in N. mobilis Nb-231 is carried out by the Calvin-Benson-Bassham (CBB) cycle. The large and small subunits of the key enzyme ribulose bisphosphate carboxylase/oxygenase (RubisCO) are encoded in the genome, as are the phosphoribulokinase and all other enzymes involved in the CBB cycle. The RuBisCO is of the green form I and most similar to its homologs in Cyanobacteria, but also to one of the RuBisCO paralogs in Nitrobacter and Nitrosomonas [29] . The genome encodes a second RuBisCo-like protein, but this copy is of the type IV which has been shown to be involved in the methionine salvage pathway [74] .
Genome annotation further revealed all genes necessary for carboxysome formation, which is a common mechanism for concentrating CO2 in organisms using the CBB cycle [75] . Genes for glycolate salvage and the glyoxylate shunt of the tricarboxylic acid (TCA) cycle are also present and allow metabolizing the phosphoglycolate byproduct that is formed when RuBisCO reacts with O2 at low CO2 concentrations [76] . Furthermore, a phosphoenolpyruvate carboxylase replenishes oxaloacetate in the TCA cycle. Ambient oxygen concentrations at the sampling depths are indicated by in gray. 
fig. S1. Abundance of Nitrococcus-affiliated cells in the Namibian

